In any age group the leukaemic state is characterized by overgrowth of the leucopoietic tissues, in which an increased number of leucocytes, many of which are immature, rapidly develop. These young white cells are also found among the greatly increased total number of leucocytes in the circulating blood and it is on their presence and their type that the diagnosis depends. Occasionally, however, the total number of leucocytes may be normal or even decreased but in such cases the large proportion of those cells found in the blood stream will be young forms. This picture, 'of a normal or a reduced total number of white cells, most of which are immature, constitutes aleukaemic leukaemia. The diagnosis of leukaemia depends, therefore, on the nature and not on the number of circulating white cells. The symptoms and signs will depend on the site of origin of these abnormal cells, that is the bone marrow, the lymphatic glands or the reticuloendothelial system.
Aetiology
The causative factor in this disease entity is still unknown.
Two schools of thought are predominant. The first school holds that the tissue changes are due to neoplastic infiltration. As in other neoplastic conditions the manner of growth of the leukaemias is uncontrolled hyperplasia, together with production of immature cells and deposition'of abnormal cells in all tissues of the body. The disease is invariably fatal. Experimental animals, which have been treated with agents such as tar, indol and other irritative fluids, known to produce malignant disease, have also been found to be suffering from acute leukaemia (Mallory, 1939) . Against this malignant theory is the fact that the tissue changes are present, and may be demonstrated, all at the same time. The second school suggests an infective theory and the history of leukaemias of childhood frequently upholds this view. Many organisms have been incriminated but no case has yet been reproduced by the injection of any of these socalled infecting agents into the blood stream or tissues of an experimental animal. Leukaemic mothers have never been known to give birth to infants suffering from or who later have suffered from leukaemia. Occasionally, more than one member of a family suffers from the same type of leukaemia, but parents a'nd siblings of a leukaemic patient have not been shown to be liable to develop the same blood disorder. There may be a tendency to develop blood dyscrasias in a certain family group but this is not sufficient evidence to maintain the infective theory without more laboratory proof.
Clinical Classification
Luckily, the acute leukaemias are rarely seen in childhood. Their manifestations usually arise between the ages of two and ten years.
The majority (75 per cent.) of them belong to the small cell lymphocytic type accompanied by severe anaemia (Ramsey, I927, and Mills, 1935) . About one quarter of all cases described are myeloblastic while a still smaller proportion has been made up of the monocytic cell type. Aleukaemic forms of all these disorders are relatively common in childhood and comprise about half the total number of all cases.
Leukaemias are classified according to the site of the initial hyperplasia, which is followed
The course of acute leukaemia in childhood is normally short, a matter of days, weeks or less often months, before death supervenes. Apparent remissions may occur but they do not change the fatal issue. The onset may be abrupt, often with complaint of sore throat, followed by malaise and then by ulceration of the mouth and pharynx which early interferes with swallowing. Sometimes there is only indefinite evidence of decreased good health and a complaint of muscular or, less often, joint pains accompanied by a mild pyrexia.
The temperature may be high from the beginning of symptoms, continuous or remittent, changing to a swinging type with the onset of absorption from the ulcerated areas. Often, however, the temperature is not changed until late in the course of the disease. The pulse rate is raised early and may be increased by the appearance of purpuric manifestations, which almost invariably accompany the eariy or late symptoms. Gross haemorrhages may occur from any viscus, either as a precipitating symptom or later, and will materially change the pulse and respiration rates.
The respiration rate will depend on the degree of anaemia, either spontaneous or following haemorrhages and on the changed metabolic rate which inevitably accompanies the leukaemic process. The intervention of respiratory infection caused by inhalation from the upper respiratory tract must also be expected.
Cardiac complications may also arise, as a result of septic absorption as well as from myocardial degeneration due to the increasing anaemia.
The appearance of the child may be fairly normal or may be early suggestive of a severe blood disorder. He is nearly always well nourished, the skin being pale or waxy, especially if the purpuric tendency has caused earlier haemorrhages from the nose or gums, from the bladder or bowel. There may be sores on the lips and gums, the tongue will be furred and probably dry, ulceration. of the gums, together with swelling round the neck of the teeth and ulcerated patches on the tongue and palate may be visible at the first examination or will almost certainly appear within the first week of observation. The breath may be foetid and there may be difficulty in swallowing the. saliva, so that dribbling may be an early sign. When there is early mouth infection, the cervical glands will be -mu'ch enlarged and may be visible below the jaw, extending the outline of the neck to a great width. When mouth sepsis is not a prominent symptom the cervical glands are not much enlarged. This local lymphadenopathy is more commonly found in acute lymphatic leukaemia than in the same stage of acute myeloblastic leukaemia. Enlargement of the spleen' and, less often and to a lesser degree, of the liver is found'in both types although neither reaches the size found in the chronic leukaemias of an older age group.
Moderately enlarged glands may be felt and less often seen in the axillae and groins, they are usually discrete and firm in texture, they do not break down nor do they become attached to skin or deep structures. They are painless unless secondary infection invades them. Sometimes these glands are found to be present at a routine health examination, which causes the child to be referred for a blood investigation.
The size of the heart will graduaJly enlarge outwards, owing to dilatation, due to fatty degeneration. The heart sounds will gradually lose character, owing to the increasingly flabby nature of the myocardium. The lungs may remain clear or inhalation of toxic material may set up bronchopneumonia, which rapidly kills the patient. Haemoptysis is not common, but haematemesis more often occurs. Epistaxis is a frequent cause of trouble, as it frightens the child and is not infrequently very difficult to stop, it appears repeatedly throughout the course of the illness. Petechial haemorrhages into the skin, on the buccal mucosa, in the retina and the conjunctivae come and go throughout the short course and severe haemorrhage from the bladder may be a precipitating symptom. More often the urine may show the occasional appearance of microscopic blood or it may remain normal. Occult blood may be suggested by the offensive odour of the stools.
In those patients who linger for several months bone tenderness is common, especially of the sternum and ribs. X-ray examination then shows distortion of the periosteum by deposits, which at post mortem are found to be made up of lymphoid tissue (Baty and Vogt, 1935 Symptomatic measures to relieve pain and to prevent secondary infection are more useful than making an attempt to try drugs which cannot have any rational effect. The throat infection may be made more bearable by hourly sprays with penicillin, if the majority of the infecting organisms are shown to be penicillin sensitive. Penicillin may be given systemically in large doses, such as 4 to E million units twice daily by intramuscular injection, the treatment being restricted to the period of throat infection only. The drug has no effect on the course of the leukaemias. If many organisms of the Vincent type are grown from the throat lesions then early improvement follows the twice daily painting with R/glycerin, vinum ipecacuanha, liquor arsenicalis equal parts of each. This paint should be treated with care, it should be kept locked up and used only by a qualified nurse or doctor. Cold applications to the neck will often be found to be more comforting than hot fomentations, although each may find its use from day to day. The hygiene of the mouth must be strictly attended to, even in the absence of throat infection. Prophylaxis may be obtained by sucking penicillin tablets, one every hour for six hours only in any one day. This is useful if the child is old enough and well enough to co-operate, for the treatment fails in its object if the tablets do not remain in the mouth. Blood transfusions may be needed after haemorrhages which have been unduly severe or which have failed to be controlled by the ordinary haemostatic measures. However, repeated blood transfusions will keep the patient alive for a time but only for a period of increasing misery for himself and his relations. Injections of pentnucleotide may help to increase the number of adult granular leucocytes in the early days before severe damage has occurred in the haemopoietic marrow, but as the damage progresses no good result will follow such stimulants.
Folic acid has not yet been shown to have any specific effect in the leukaemias.
Nitrogen mustard (methyl-bis (B-chlorethyl) amine hydrochloride) has not proved to be useful except in a series of cases of lymphosarcoma. X-ray irradiation rarely helps acute leukaemic conditions because it accelerates the already rapid course of the disease process. One month before admission on 9.6.43, the nurse at a L.C.C. Cleansing Station had observed a swelling in the left axilla, while the child was under treatment for scabies. She was referred to hospital. She was reported to have a poor appetite and a slight non-productive cough, otherwise her health was stated to be as usual. She had had measles and chicken pox.
There were eight other children in the family, all well. The father was alive and well, the mother had arthritis. and pharyngeal sepsis is early and severe, the local appearance being suggestive of acute agranulocytopenic angina or diphtheria. Glands are not greatly enlarged except those related to pharyngeal sepsis. The spleen is usually moderately enlarged, together with some degree of hypertrophy of the liver. Anaemia, due to laemorrhages, which occur as the platelet count falls, is progressive and becomes more marked, as the red bone marrow becomes replaced by leukaemic infiltration.
Blood changes. The red cells rapidly fall to i ooo,ooo per c.mm. or less. The haemoglobin also falls early so that the colour index remains about i. Signs of regeneration, shown by nucleated red cells, reticulocytes, and all forms of immature red cells are seen at first but these later disappear permanently. The white cell count is greatly increased, up to IOO,OOO per c.mm. Variations in number occur from day to day and bear no relation to the ultimate fatal result. The majority of the cells seen in a blood film are myeloblasts and myelocytes, which at first look like large lymphocytes. Distinction is made by a positive oxidase test.
The mature granular leucocytes are absolutely and relatively reduced so that the immature cells constitute about So per cent. to go per cent. of. the total cell count. The blood platelets decreasq progressively as the bone marrow is invaded by the leukaemic material, so that bleeding time and clot' retraction time are increased. Haemorrhages are a direct sequel to this lowered platelet count.
Differential diagnosis. As in acute lymphatic leukaemia, acute infections of the specific types and those associated with blood infections may be differentiated by a careful estimation of the type of leucocyte seen in blood films and by the presence of normal numbers of platelets. Blood Differential diagnosis must be made from septicaemia, Vincent's angina, glandular fever and lymphatic leukaemia. Prognosis is always bad; remissions, which frequently appear, having no effect on the ultimate fatal result. Treatment is only usefully employed for symptomatic relief.
2. Leukoreticulo-endothelioma. Reticulosarcoma. This type of neoplasm arises in the cells of the reticuloendothelial system and is always associated with a monocytic leukaemic blood picture. Deposits of neoplastic material occur in the spleen, liver, lymph nodes and metastases occur in the skin, mediastinum and abdomen. Treatment is again only symptomatic.
Whoever is to acquire a competent knowledge of medicine, ought to be possessed of the following advantages: a natural disposition; instruction; a favourable position for the study; early tuition; love of labour; leisure. First of all, a natural talent is required; for, when Nature leads the way to what is most excellent, instruction in the art takes place, which the student must try to appropriate to himself by reflec.tion, becoming an early pupil in a place well adapted for instruction. He must also bring to the task a love of labour and perseverance, so that the instruction taking root may bring forth proper and abundant fruits.
THE LAW OF HIPPOCRATES.
